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(57) Abstract: A projection optical system having eight reflecting mirrors and forming a reduced image of a first face (4) on a 
second face (7). The projection optical system has a first reflecting image forming optical system (Gl) for forming an intermediate 
image of the first face and has a second reflecting image forming optical system (G2) for forming the intermediate image on the 
second face. The first reflecting image forming system has, from the first face side in the order of light incidence, a first reflecting 
mirror (Ml), a second reflecting mirror (M2) having an aperture stop (AS), a third reflecting mirror (M3), and a fourth reflecting 
mirror (M4). The second reflecting image forming optical system (G2) has, from the first face side in the order of light incidence, 
a fifth reflecting mirror (M5), a sixth reflecting mirror (M6), a seventh reflecting mirror (M7), and a eighth reflecting mirror (M8). 
The structure above realizes a reflection -type projection optical system having excellent reflection characteristics even for X rays 
and capable of effectively correcting aberration with the reflecting mirrors prevented from increasing in size. 
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C16= 0. 230862 X 10" 37 
7ffi 

k — O. 000000 

C4=-0. 517488 X 10~° 9 C6 = 0. 153894 X 10" 11 
C8=-0. 310039 XlO" 16 C10=-O. 371708 X 10~ 21 
C12 = 0. 192144 X10" 24 C14=-0. 799053 X 10" 28 
C16= 0. 108146 X10" 32 
8ffi 

k — 0. 000000 

C4 = 0. 100557 X10" 09 C6 = 0. 671798 X 10" 15 
C8 = 0. 388217 X10" 20 C10 = O. 210446 X 10" 25 
C12 = 0. 849528 X 10" 31 C14 = 0. 138156 X 10" 35 
C16=-0. 703129 X10" 42 

<f>M5 = 416. 69 mm 
(f>M4= 418. 57mm 

(1) A=22. 99 ° 

(2) A(M3)=23. O ° ;A(M6)=23. 3° 

(3) | a | =6. 07° ( 106. 00 mrad) 

(4) <£M=418. 57mm(l4MiM4(C*DV^Tt^) 

[0070] mQfe,Wi2%Mm<Dn^%^m^tf^^n^irmx*-hz>o 06(a)-er± 

^98%lC43»t5^y^-f^/V=i^JR|i^j; W^/V=^JRIi^ 06 (c) T?r4 
^95%^*5(t^y^^/^^it2^*3J: OT^/i^^JfclSS^LTV ^ c HI 
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(Dm<Dm^LM. tct^mm&^T^h—i/3^?£¥h&mzffiiE£tvx\ ^^.t 
t>mm£nx\^ 0 

mmrnz 

[0071] H7«:, ^mm^m^msmmm^^UB^^m^^i-mxh^o m7 
&&m~rz>£, m3mmm(Dm^yt^m^^^xhmimm^mxx^m2mmmtm 

MfiR*tiMl©KltB, |2|BMM2©SltB, |3fl«iM3©H 

mm. ^xim4mmRMmM4(DRMmx)m^RM^tifc^ ^*?s<#—is<d* 
m^nm-r^o ^lt, mmM^m.^mGi^vxnm^titc^^^-> 

MmM8<D^mmxm^R^ntc^ v^7±K^x?/<?-^<DM'Ni§L(r.ik 
[oo72] nk&m o) M3mmm^fr%&Bft^(DmK<Dimmifz>o 

[0073] (^3) 

X =13. 5nm 
J3 =1/4 
NA=0. 35 
HO = 160mm 
$ =40mm 
LX=26mm 
LY=2mm 

r d 
(^^m) 713. 24 

1 -1158. 35 -353. 80 (Hl^H^Ml) 



WO 2005/062101 



20 



PCT/JP2004/019097 



2 oo 0.0 (USq^AS) 

3 1425. 98 453. 80 

4 402. 89 -200. 00 

5 552. 95 617. 30 (f$4fcMMM4) 

6 5702. 90 -150. 67 (H5,Ktt^M5) 

7 1376. 84 150. 67 (H6,K*)1»M6) 

8 276. 63 -280. 13 (H7Kt^»M7) 

9 463. 67 420. 13 

m 

k — 0. 000000 

C4 = 0. 128617X10" 8 C6=-0. 188285X10" 13 
C8 = 0. 324576 X 10" 18 C10=-O. 494046 X 10" 23 
C12 = 0. 575650 X 10" 28 C14=-0. 179183 X 10" 33 
C16=-0. 530288 X 10~ 38 
2® 

k =0. 000000 

C4=-0. 103582 X10" 8 C6=-0. 245441 X 10" 13 
C8=-0. 905903 X 10~ 18 C10 = O. 172474X10" 21 
C12=-0. 578454 X10~ 25 C14 = 0. 904639 X 10" 29 
C16=-0. 570768 X 10~ 33 
3ffi 

k =0. 000000 

C4=-0. 333951 X 10~ 8 C6=-0. 224217 X 10" 13 
C8 = 0. 195882 X 10" 17 C10=-O. 132099 X 10" 21 
C12 = 0. 522616 X10" 26 C14=-0. 117092X10" 30 
C16 = 0. 112572 X10" 35 
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4ffi 

k =0. 000000 

C4=-0. 155092 X 10" 9 C6=-0. 842221 X 10" 14 
C8 = 0. 176308X10" 18 C10=-O. 285728 X 10" 23 
C12 = 0. 276327 X 10" 28 C14=-0. 150219 X 10~ 3J 
C16 = 0. 328840 X 10" 39 

5m 

k =0. 000000 

C4 = 0. 764043 X 10" 09 C6=-0. 205389 X 10" 13 
C8=-0. 261546 X 10" 18 C10 = O. 256671 X 10" 22 
C12=-0. 655065 X10" 27 C14= 0. 773422 X 10~ 35 
C16=-0. 357232 X 10" 37 
6ffi 

k — O. 000000 

C4 = 0. 749971 X 10" 9 C6=-0. 328706 X 10" 13 
C8 = 0. 778165 X 10" 18 C10=-O. 121914X10" 22 
C12=-0. 755950 X10" 28 C14 = 0. 6279920X10" 
C16=-0. 709973 X 10" 37 
7® 

k — 0. 000000 

C4=-0. 784826 X 10~ 09 C6 = 0. 132379 X 10" 11 
C8=-0. 482265 X 10~ 16 C10=-O. 225309 X 10" 2 
C12=-0. 103338 X 10" 25 C14=-0. 702458X10 
C16= 0. 579001 X10" 32 

sm 

k — 0. 000000 

C4 = 0. 863876 X 10~ 10 C6 = 0. 552398 X 10" 15 
C8 = 0. 327438 X 10" 20 C10=-O. 396075 X 10" 27 
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C12 = 0. 600985 X 10"'° C14=-0. 858975 X 10"' 5 
C16 = 0. 661938 X lO" 40 

<*>M4 = 493. 88 mm 
<t> M5= 375. 84mm 

(1) A=21. 10 ° 

(2) A(M3)=21. 1 ° ;A(M6)=18. 7° 

(3) | a | =6. 02° ( 105. 00 mrad) 

(4) 0M=493. 88mm(H4HM^M4^*DV>T#:^:) 

[0074] m8^m3Mmm<D&&ft¥mz&tt%^um&^-rm-e&%o msu)^t 

&Ml00%K&i1rZ*y^^/>^UM&&XfiVi?*/>^&&&, 08 (b) Xfe 
^^98%l2i43»t5^i;^-f^-/v=i^JDi|i*5 iOT^/i^-vi^^ 08 (c) -Ctt 

[0075] WJl(Dj;5i-^i:^#^JfeM^*5ft§^3fe^-e«x^*^13. 5nm©W- 
ifV 0 7XVX^^^fLT, 0. 35—0. 45(D#{|IJgiP#[^rffi|#i-6^^^^ 
_h «ol ^Tgf &0{£ME&*Lfc26mm X 2mm© R «© H&lSSftigl&Sr 

5i^i-5-^^"e#S 0 Lfc^oT, ->rc/N7_h(D N fcix.{l26mmX66mm©^$ 

[0076] Sfc, Ji3zti©#«^!J^1i«^V>^4iniffiKMMM4^tFm5IHBS^© 
^T^J^^^)419mm— ^494mm@^i!, +#fc/h£<£&;t£>;ft/rv^ 0 £©±5^ 
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[0077] *fcM3, M&m'^ft&Mtft<Diki<teM>. 18. 7° -26. 1° t30° £XTK 

[0078] tt&&mitkmt. #ffil£:m>Ti6&S-«ffl£*K &#©lO$ua_h&i«J£L 

[0079] ±.m<D&mmmxn, ^^cAM-r^ytmm^xxi^^^^m^ti^ 
tmmnymAxkft-rfis. a aw umb^<m^htix\^(DX\ Rmm-^ 

o 

[0080] ±&(Dmmj&MKfrfa&m%:mmx^ mmm^x^x^^mm^mmrM 

-rzmftT.mz.b^xv)^ ^^fv^i^g^, ^s^^ 
, mmm^^ym)&mmir%-b&x%z> 0 sjlt, *mmi&m<Dmy£mm&m^ 
xm^mmbvx(D^^m^pjfM(Dm^^->^m l ir^bKx^x, w 

[0081] ^fe-f , ®9(D;*^y:/301^ol^ 1^5/h(D^/N_h^^Ja^^$tL^o 

;v) ±.(Ds<?—>(D\m>®i%eyt^%:^X^ ^(Dln^YW^AKD^^yYm 
[0082] ^^°304^*dV>T, ^<Dlv^hW^^±(D7*b^i?Xh(D : S%jML^ : ? 
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[0083] ±^commnmxn, xm^mir^t^<D^MtL-xu—^9^xm 

HkM (sor) 3fcSrJBv^££fc-e#5„ 
[0084] ±^©HJfe^H8-Ct*, xm*m&ir%tcft<DftMtt~rz>m3£mW:K#:m 

[0085] $£>1^ _b^CD^ife^-Ci*, «3teS«©1^3te^l!^3ilMS^ifflL-CV^dS 

[0086] *mwte, m pt(NA) *s^s«[«±^fc5i^3fe^-RtJ« j e©j:5^i5a^3te^ 
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m^mm 

mmm2KMm^^m-i. mimm^h^KDAMim^ mmommMMtwm 

[2] mmM4BiMmit, mtm2Kmmtmmm3KMm(Dm^mKnm^tifc^t 

di : m3fcMMtwi4£iMm<Dm<Dmmm 
d2 : m2RmmtWh3£LMm<DTR<Dmmm 

O. 2<dl/d2<0. 8 

[5] fiifB^S^^^'^ft^^^RSt-r^)^, 
400mm <R3< 2000mm 

[6] BUfE^2SM^4 I '^ft*^»R2^i-§^, 
0<R2< 3000mm 

x^^t^wmtir^m^miJb^5(D\^ti^ixM{zmm(Dmm^^o 

[7] HfflE^e^^^^ft^^Re^-r^^, 

0<R6< 4000mm 
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[8] mum aWcNAn. ^<tho. 3&±&z^k&mkkttn$&%i7b^7<D\,^irti 
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